( Reaffirmed 2005 )

Indian Standard

'

PAPERCOVEREDCOPPERCONDUCTORSSPECIFICATION
PART 1 ROUND CONDUCTORS (

First Revision )

UDC

621*315*334*6 : 621*315*551 (669.33

Q BIS 1991

BUREAU

OF

INDIAN

STANDARDS
MARG

-MANAKsBHAVAN,

9 BAHADUR SHAH ZAFAR NEW DELHI 110002

July 1991

Price Group 2

Winding

Wires Sectional

Committee,

ETD

33

FOREWORD This Indian Standard ( First Revision ) ( Part 1 ) was adopted by the Bureau of Indian Standards, after the draft finalized by the Winding Wires Sectional Committee had been approved by the Electrotechnical Division Council. This standard was first published in 1974 after amalgamating IS 3454 : 1966 `Paper covered copper conductors' and IS 4718 : 1968 `Multiple paper covered round copper conductors'. following features were also incorporated in the standard: n a) Three different grades of covering were specified; b) Two dimensions of maximum overall diameter ordinary and fine grades were modified; and for double paper covered conductors layers round The

-with was

c) For multiple covered conductors provision regarding substituted with overlap winding for all the layers.

butt-Iappling

of paper

This revision has been undertaken to include the requirements of papers as given in IS ~9335 ( Part S/Set 1 ) : 1984 `Cellulosic papers for electrical purposes : Part 3 Individual materials, Section 1 General purposes electrical paper' thereby deleting the requirements and test methods for paper given in the existing standard. For conductors, the requirements wires : Part 1 Conductor data'shall Part 2 of this standard given in IS 4800 ( Part be followed. rectangular 1 ) : 1968 copper `Enamelled round winding

deals with paper covered

conductors,

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`. The number of significant places retained in the rounded off value should be the same as that of-the specified value in this standard.

IS 7404 ( Part 1 ) : 1991

Indian Standard

PAPERCOVEREDCOPPERCONDUCTORSSPECIFICATION
PART /
1 SCOPE *

1

ROUND

CONDUCTORS

First Revision )
3.4 Tolerance
The permissible divergknce tude from that specified. 3.5 Overlap Wound of an actual magni-

1.1 This standard ( Part 1 ) covers requirements and tests for round copper conductors, covered with two or more layers of paper, primarily intended for transformer windings. 1.2 The requirements cable to diameters inclusive. 1.3 Grades Three grades of this standard are appli0.250 to 5.000 mm, both

preceding turn by not less than 25 percent
4 GENERAL TEST CONDITIONS

Paper tape wound with each turn overlapping the of the paper width.

of Covering of covering paper are specified: Ordinary Fine (F); Special (0); and (S).

a) Double b) Double c) Muitiple

covering,

paper covering, paper covering,

2 REFERENCES 2.1 The following Indian adjuncts to this standard: IS .No. 482 : 1981 Standards are necessary

4.1 Unless otherwise specified, all tests shall be carried out within a temperature range of 15 to 35"C, and a relative humidity range of 45 to 75 percent. Before measurements are made, the specimens shall be preconditioned under these atmospheric conditions for a time sufficient to allow specimens to reach stability. 4.2 The wire to be tested shall be removed from the packaging in such a way that the wire will. not be subjected to tension or unnecessary bends. 4.3 Before each test sufficient length of wire shall be discarded to ensure that any damaged wire is not included in the test specimens. 4.4 When no specific range of sizes is given for a test, the test is applicable to all sizes. 6 CONDUCTOR 5.1 Material

Title
Reels for covered round electrical winding wires ( third revision )

4800 ( Part 1 ): Enamelled round winding wires: Part 1 Conductors data. 1968
9335 Set

( Part 3/ Cellulosic 1 ) : 1984 purposes:

papers for electrical Part 3 Specifications for materials, Section 1 individual General purposes electrical paper.

3 TERMINOLOGY

3.0 For the purpose of this standard,
definitions 3.1 Wire material as received. shall apply.

the following

The conductor shall conform to requirements of 3.0 of IS 4800 ( Part 1 ) : 1968 with exception of 3.1.3 for diameter and 3.1.6 for springiness. 5.2 Diameter dia-

The insulated 3.2 Conductor The bare

The diameter and tolerance on conductor meter shall be as given in Table 1. 6 PAPER

metal

after

removal

of

the

paper

covering. 3.3 Increase
in Diameter Due to Covering the diameter over the diameter of the

6.1

Grade

of Paper

The difference between the paper covering and conductor.

The paper, before application, shall be free from metallic and other injurious inclusions, and shall have no deleterions effect on insulating 011 and shall be of such quality that it will satisfy the requirements of IS 9335 ( Part S/Set 1 ) : 1984. 1

IS 7404 ( Part 1 ) : 1991 Table 1 Diameters and Resistance of Paper Covered Copper Conductors i Clauses 5.2 and 8.1 )
Nominal Conductor Diameter Tolerance Ordinary Coveringl) ,.___--*___.~ b verall Dia- Increase id Diameter, meter, Max Ml?l (3) mm 0'505 0.535 0.570 0.610 0.635 0'705 0.755 0'815 0'885 0'990 1'035 1.085 f f f * f f f * 0.009 0.009 0'010 0'010 0'011 0.011 0.012 0.013 1'135 1.185 1.235 1'285 1'345 1'405 1'465 1'540 1.610 1'715 1'815 I.915 2.015 2.120 2'220 2.370 2'490 2'610 2'735 2,875 (4) mm 0'200 0.200 0'200 0.200 0'200 0'200 0'200 0'200 0'200 0.225 0.225 0.225 0.225 0.225 0.225 0'225 0'225 0'225 0'225 0'225 0.225 0'250 0.250 0.250 0'250 0'250 0'250 0'300 0'300 0'300 0.300 0.300 0'300 0'300 0'300 0'300 3.735 3'935 4'140 4.390 * 0,043 f 0.045 f 0.048 f 0.050 4'645 4'895 5'150 5'400 0.300 0'300 0'300 0'300 0'300 0'300 0.300 0'300 conductors. Fine CoveringI) Resistance at 20% _ --_----__ _ -7 c_-___---*__-__-__ b verallDiaIncrease in- Nom Max meter, Mm Dia meter, Min (5) mm 0'430 0'460 0'495 0'535 0.580 0.630 0'680 0'740 0.810 0.890 0'935 0'985 I.035 1.085 1.135 1'210 1'270 1.330 1'390 1'465 1'535 I.640 1.740 1'840 1'940 2'045 2'145 2'270 2.390 2'510 2'635 2'775 2'930 3'080 3'280 3'430 3'635 3'835 4'040 4'315 4'570 4'820 5'075 5'325 03 mm 0.150 0.150 0'1.50 0.150 0'150 0'150 0'150 0'150 0' 150 0'150 0'150 0' 150 0'150 0'150 0'150 0.175 0'175 0'175 0.175 0'175 0'175 0.200 0'200 0'200 0'200 0'200 0'200 0'225 0'225 0'225 0'225 0'225 0.225 0'225 0'225 0'225 0'225 0.225 0.225 0'225 0'225 0'225 0.225 0'225 (7) Qlm 0'3512 0'280 0 0'221 2 0'174 2 0.137; 0.108 4 0'087 81 0'070 00 0.055 0'043 0'039 0'034 0'030 0'027 0'024 0.021 0'019 0'017 0.015 0.014 0,012 0'011 0'009 0'008 31 55 03 30 38 10 32 95 54 50 77 05 60 20 757 575 (8) Q/m 0'365 0'290 0.229 0'179 0'141 0'111 0'090 0'072 0'056 0'044 0'040 0`035 0'031 0'027 0'025 0'022 9 7 a 7 9 4 37 15 87 81 22 30 31 89 06 59

Min

_

(1) mm 0.250 0'290 0'315 0'355 0.400 0.450 0'500 0.560 0'630 0'710 0'750 0 800 0.850 0'900 0'950 1'000 1'060 1'120 1'180 1'250 1'320 1'400 1.500 I.600 1'700 I.800 1'900 2'000 2.120 2,240 2'360 2'500 2'650 2.800 3'000 3'150 3'350 3'550 3'750 4'000 4'250 4'500 4.750 5'000 IIApplicable f f f f

(2)
mm

(9) Q/m
0'337 0'269 0.213 0'168 0.132 0'105 0'085 0.067 0'053 0'042 0'037 0.033 0'029 0'0'16 0'023 0.021 .4 a 9 9 7 1 34 94 a1 34 88 34 50 34 62 34

0.004 0'004 0'004 0'004

f 0'005 f 0'005 * 0.005 f 0'006

* 0'013 * 0'014 f 0'015 f O'OL6 f f f f f f f & f f f f 0.017 0'018 0.019 0'020 0'021 0'022 0'024 0'025 0'027 0.028 0'030 0.032

--

0'007 596 KE ;;: 0'005 488 E% % 0.003 941 0'003 512 0.003 0.002 0'002 0'002 0.001 0'001 0'001 0'001 126 800 439 212 956 742 561 372

0'001 215 OS001 084 0'000 973 0 0'000 878 1

-

to double paper covered

2

IS 7404 ( Part 1 ) : 1991 7 APPLICATION 7.1 General To prevent the inclusion of copper dust or other extraneous matter under the paper covering, the conductor shall be thoroughly cleaned by felt pads or other suitable means immediately before entering the paper covering ~machine. Each layer .of paper shall be continuous, firmly applied and substantially free from creases. No bonding or adhesive material shall be used except to anchor the ends of paper. Any such bonding or adhesive material shall have no deleterious effect on transformer oil, insulating paper or the electric strength of the covering. Where, more than two layers of paper covers are used, the outermost layer shall be thickest. 7.2 Width of Paper OF PAPER range of 0.75 to 1.25 N. The spindle and the anvil of the micrometer -shall have a diameter of 5 to 8 mm. For wire sizes greater 1 to 3 N may be used. Table 2 Tolerance than 0.500 mm, a force of

on Special Covering

( Clause 8.2 ) Increase
in Diameter Due to Covering mm 0.25 to 0'50 Over Over 0'50 to 1'30 1'30 Tolerance, Percent

?

10 7.5 5

Unless otherwise agreed to between the manufacture and the purchaser, the width of the paper used for lapping shall not exceed three times the .diameter of the conductor with a maximum of 12 mm and a minimum of 3 mm. 7;3 Arrangement of Layers used, the paper

3.4 Measuring

Method of the Wire

B.4.1 OverallDiameter

According to the number of layer shall be applied as follows:

4 b)

Two layers -

When there are two layers, both of them shall be~overlap wound in the opposite directions.

Approximately l-5 m length of the wire from the reel shall be discarded and the diameter shall be determined over the paper covering. Three measurements of 60" angular displacement shall be made around the circumference of the wire at each of two places 1 m apart. The measurement shall include at least one overlap. The average of the six as `overall diameter'. 8.4.2 Conductor Diameter results shall be reported

More then Two layers - All the layers shall be overlap wound in the same direction.
NOTE - Layer arrangements differing from those specified in this clause may be adopted by agreement between the manufacturer and the purchaser provided that the insulated conductor meets all the other requirements of this standard.

The paper covering shall be removed at two circumferences of the conductor at these places. Three measurements at 60' angular displacement shall be made around the circumference of the conductor at these places. The average of the six results for the -bare diameter shall be reported `conductor diameter'. 8.4.3 Increase in Diameter

8 OVERALL DIAMETER IN DIAMETER 8.1 Double Fine (F) Paper Covering

AND INCREASE
Ordinary (0) and

The maximum overall diameter and the minimum increase in diameter due to covering shall be in accordance with Table 1. 8.2 Multiple Paper Covering Special (S)

The difference between the overall diameter and the conductor diameter is the `increase in diameter' due to the covering. 9 PACKING AND MARKING

The overall diameter of the covered wire shall be as agreed between the manufacturer and the purchaser. However, the increase in diameter due to covering shall not exceed that specified nor shall it be less than that specified by more than the appropriate tolerance given in Table 2. 8.3 Measuring -Equipment

9.1 The wire shall be tightly and evenly wound on reels ( see IS 482 : 1981 ) in such a direction that when unrolled, the exposed edge of the overlap of the outer layer of the paper is towards the reel. The kind of packaging may influence certain perties of the wire, for example, springback. pro-

`The measurement shall be made with an accuracy better than 0.002 mm. If a micrometer is used it :shall be ensured that the measuring force is in the 3

Therefore the kind of packaging, for example the type of spool, shall be agreed between the purchaser and the supplier.

IS 7404 ( Part 1 ) : 1991 9.1.1 The label which is to be securely attached to the reel shall have the following information:
a) b) c) Indication Grade Nominal of the source of manufacture; conductor in diameter diameter; due to covering; of covering; anchored with each other, but strips of paper having colour distinctly different from that of the paper covered conductor shall be placed between two adjacent lengths to mark the start of the next length. 9.1.3 Where wires are delivered in coils, the dimensions and the maximum weights of such coils shall be agreed between purchaser and supplier, Any additional protection for such coils shall also be agreed between purchaser and supplier.

d) Increase e) Weight f)

of wire ( gross and net ); and

Number of lengths, if there is more than one length of wire in one reel.

9.1.2 When more than one length of wire wound on the same reel, the different lengths shall not be

9.1.4 The
Standard

label Mark.

may

also

be

marked

with

sandard

Mark The use of the Standard Mark is governed by the provisions of the Bureuu ofIndioa Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

Bureau of Indian Standards BIS is a statutory iostitution established under the Bureoo of Indian Standards Act, 1986 to promote marking and quality certification of SoodD harmonious development of the activities of standardization, and attending to connected matters in the country. Copyright BIS has the copyright of all its publications. No without the prior permission in writing of BIS. implementing the standard, of necessary details, Enquiries relating to copyright be addressed to Revision of Indian Standards part of these publications may be reproduced in any form This does not preclude the Gee use, in the course of such as symbols and sizes, type or grade designations. the Director ( Publications ), BIS.

Indian Standards are reviewed periodically and revised, when necessary akd amendments, if any, are issued from time to time. Users of Indian Standards should ascertain that they are in possession of the Comments on this Indian Standard may be sent to BIS giving the latest amendments or edition. following reference: Dot: No. ETD 33 ( 3119 )
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